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Abstract of JP20061 28723 
PROBLEM TO BE SOLVED: To provide a 
method of cutting a semiconductor substrate 
which is capable of efficiently cutting the 
semiconductor substrate having a die bond 
resin layer interposed therebetween and a 
sheet adhered thereto, with a die bond resin 
layer. 

SOLUTION: The method comprises a process 
of forming a part to be cut by a melting 
treatment region 13 formed inside a 
semiconductor substrate 11 by irradiating laser 
beam along a line along which the part should 
be cut, on the condition that peak power 
density in a condensing point is 
1*10<SP>8</SP>(W7cm<SP>2</SP>) or more 
and pulse width is 1 [mu]m or less, and a 
process of cutting the semiconductor substrate 
1 1 and a die bond resin layer 23 along the part 
to be cut by extending the sheet 20 adhered to 
the semiconductor substrate 11 through the 
die bond resin layer 23. 
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[ 0 0 3 7 ] 

m^T , U-fJtiEl 0 1 !^5U-f3tLS:5l4?€T, U-lfftLJ&^SSttSfil© 
SasoWIW^S^^y 5fC!BSift5o U — 1fftLOSlft^Pl±^J9f*Sffi 1 o gp K ffl 
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■%.=> ■< > 5 icwto «t o^m.^ nrcmmmmmmr^ oT^sf^s^ << > 5 t » 5 ^»f^^ 
aJS^WttSfiiortautcjgfiE-rs c s 1 1 3) . 

[ 0 0 3 8 ] 

W ± te J: t> » U - If in I tt « 1 OOfcJ:S^J(ff^S«0D^jfiAt»7L» 3* agt & g « l 

s 4 * t? « w ^ ^ as * ie t l t ^ w * i o » « 75r i& k « n * «3t s ■& s c t 

T* # 3 o 
[ 0 0 3 9 ] 

j» ft S & t L T ¥ » ft £ x '/\ T* 35 5 is V n^^x^N 1 1 £ ffl ft 0 
[ 0 0 4 0 ] 

$f , 01 1 (a) IL ^ f «fc 3 fC , S" >J 3 > £ x M 1 1 <D ^ ® 1 7 ?I 5 <fc ? s £ <D Mk 
Si 7t|5|->-h2 0^Sli!3#lt5 0 2 Ott, )¥£l00/zm*§S<D3fi 

2 UIL, dcDg#2 1 _t fc: % If S^mlitOU VRftttfi«2 2A'Slt6nt 

^3. ?5tc ecu vsiftf)i§i2 2±{cd, ^-r#yf^y^fflgiUi:Ltiit 

112 3tfiiJ5nT^3„ 4 *5 x 5/ U 3 ^ •> x 1 1 © g ffij 3 tc » & 

^mzM&T % . 

[ 0 0 4 1 ] 

i^T> 0 1 l ( b ) 5k f J: 5 lc , M z. fcf _b i£ (D V — +F iqlgf l 0 O^ffl^T^'J 
U n z/ v x ;n i i®rtfflfcgfeK««T?*s»tt«3««r3*»jSLx c © 7§ 14 £i S £l 

« 1 3T'fe^T«»f^SgP9*i^tS 0 cl©^]Slf^^g|590m^^*5^T. U - tf W t± 
n^^x/N l l 3 tev h U y^Xtt*cEB?nfca»0«flg*?fl[)IHI*j6SJ: 

5ts»?n, etwees, law^a* 9 »Bt o ^ a itii?s©ST^*5 * 5 

[ 0 0 4 2 ] 

wm^fet® 9 (D&i&m^ mi 2 (a) tc ^ -r £ a k , hti!;i¥g3 ot«t^>T, tt 

a -> — h 2 0©jaffl£ttffiflfcfafroT§lollS«fc3fcLTJteS2/— h 2 0 £ & 31 £ -£ 5 0 

L , c © WfttfJ' U n > * x /n l i©S®3tSIi 7 ttilt^i: t(c%§ 0 
CtUCJ:'?, 5/ 'J 3 Z/V x /n 1 l36l««fl6* ; ?#K»«a<«I»r?n» lilf^ lot L 

[ 0 0 4 3 ] 

£ fc , C (O h , 7^ 2 5, 2 5 ©J*ftt5«iffi2 5 a, 2 5a tt 

» AJi&ttMLfctfSglCife?), © *> - h 2 0 <D & 3g tc # -d T 88 H L T l> < c a a fe 
5/ U =i 1/ £ x /\ 1 l ^ ^0 Kff i: [r! til , j/U 3y)xA 1 l OSffil 7 tiBSlT^ft 
#V 4? > K *§f flit JI 2 3fe^$r^S££P9 o T « Br £ n 5 o 
[ 0 0 4 4 ] 

*s , S/-HS8¥S3 Ott, «Srf^9S9 0^)SI$lci/y 3>«)i/m l A'liJn 

«fc o t«ssi$ ns„ 

[ 0 0 4 5 ] 

fefi/-h2 0Oi + 7;<>K^7l, 0 12 Cb) (c 5* * -5 iz , - K 2.0lc 

SII IfittiSfclH** U VlgfbffiSI^ 2 2 ^®{b^-tir^ 0 chtio, UVfgft® 
i!2 2 > F1SII2 3 fc©^S^tffiT-r5ciltS:^ 0 & £> . C © ^ ifil O 
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m m <£ » * •> - h 2 oox + ^/OFBttiittffoTfei^. 

[ 0 0 4 6 ] 

tt T , El 13 (a) IC ^ <fc 5 (C » ^7 ^777fgTS§Kf ^fi^t 
772 5^I^lf7^777LT^<„ C<Oi:t, ^-T # > K WIS A 2 3 « ¥ m 

w^-y f 2 5 tmmn^m^mm^nx^*) . %rc. ? ^ # *s f m m m 2 3 t u v ®ntm 
mm 2 2 1 <d m m t> a* &t l t ia s /-c 46 , *ifrf^2 5tt, ^©gafc^sgr^nrc^ 

-f#y F*l«2 3tf«f LfcttlBTlif f 7v^?n5CfcKft*. f IT, 013 ( 
b) Citiat, *Sftf772 5^ ( ^ © 8 ffi jc S L tc 9 * # > F J$ SIM 2 3 * fr 
LT'J-K7U-A2 7 <D ^ >y K ± ic ffi B L , ioUlt J: D 7 7-»*t*. 
[ 0 0 4 7 ] 10 
WiCJ:^, S/ U n ^ x ^\ l l©#J»r7ai£fc:t5i,->Ttt, & ft ? W. lc £ K> B f£ Z ti 

fcmmmmmm 1 3 t? & ^ t , s/ u n ^ •> x ^ 1 l^^^r-r^^Rfr^©^]^^^^^^^ 

i&5J:5i"j3y!)iM l©rtSflfc:tfJSr : ?Sa59*J15fi£LTV''3 0 ^ © 7c *6 . y a > 
^ x /n 1 l tftSUWttBntefiiSf «>-K 2 0*x*7^>KtSi:x ^i^f tcj^o 
T U n i a l l tf«fifi<«»r?n, flftf 7 7*2 5 AMHn5o £ © £ £ , P 
77" 2 5, 2 5<DWlRlt5^iffi2 5 a, 2 5 a(±, 1S0fe(i*t Lfttl 
t^t), tt»«>-h2 0©ffifflfc#oTlBIWLT^<fel&, 'J 3 y V x /\ 1 1 ©IS 1 

7 icmmhT i^it vmmm 23 & wm*&m 9 icm^Twmi* ti&z tic**, 

b tt # -p T , I#2 lSjBRLSl^^LTi/'JnyJiAl 1 4? > Hi^Ii 

2 3*7I/-HK<t t)«»ft5J:5 4I^fi:tt^v tt*ft»fc«fr*£< f'Jn^^xAi i .20 
& tf K «KJi 2 3 * « W SP 9 te » o T « Bf -T * C i: Rl « K ft S . 

[ 0 0 4 8 ] 

L^fe, R9^9*9#f 7 7* 2 5, 2 5 ©»|qltS9]»rB2 5 a, 2 5 a ft «> « S 

ia te f& * l t ia « a* 46 ^ , «»f$nrcfi^o^^f*^>y^2 5 ^^n^nfei^©^^ 
# ^ k m m m 2 3 n & & & m — <o n & t n o . §*iftf^2 5 © m m m 2 5 a^z? 

[ 0 0 4 9 ] 

«±Oi/U3>C?x;M 1 0«8r7ja(i, 01 4 (a) tc jj5 f J: 3 »c , tt|->-h2 0 
%x + 7/OFtSUSTtt, 18 Wf ^ 5£ gP 9 * j£ £ L $J ti U n > T> x ^ 1 1 K 58 
£ L ft IA J§ -p & t> fc N 01 4 (b) IC ^ "T * ? lc > fiifi/- h 2 0%x + X/<y Ft 30 

3 Mfc , ^]»f^^gi39^ia^i;Lfrfijni 5 5£ £ 2 . C <D Sin 1 5 * 3/ 'J 3 V * x 

1 iOgffi3tIH 7 tfcSJl?ti:Tfe J;v>„ colini 5 £ 5g £ £ -£ & 7? j* £ U T « 
, Wl^.tft'f 7X7'>*f OP5^iE|]Ja?i55:^lf?f 95 9 titJoT^U ay-7iA l l o| 
® 1 7fcjfL3T5£l:7, «i?^Sf9KieoT'>'j3y7i;M l ft JS ±> ^ A, 
BrfS^fc^US-eSTSfffi-*. i/y 3 x a 1 1 !Cl|IS*4it5CilT»«»|^)|»9fc 

[ 0 0 5 0 ] 

£ <D <fc 5 , WK^ffifflSOJBiaEa, ^I»r^«S|59tC?»oT'>y3V^x^l 1 K7xF 
l^x^ii:?, « ©r ^ £ SB 9 ft o T 5/ y n x m l i ZWm LT is < k , ®tbTm& 
a<^J»f?nft¥9ftf-77*2 5%f 5t ttf-et 5. ?LT, CLOit-frte&lATfc, ~> 40 

•j^y^iAi i tifi5^^enft»f i/ - f 2 o^ffii?^5t, i^^iftf 7 

7" 2 5, 2 5cD^|Rlt-i)^J»Tffi2 5a, 2 5atf, I^tftt UftttJfi** 6, ttfi'-h 

2 0 © ffi 51 IC ft -d X It m L T IA < fc 46 . S/ U 3 > •> x /\ 1 1 (Oil 1 7tf|LT^ft^ 
^*VH«fffii2 3tt«»flii2 5 aKfi^TiaifSnSCttftS. L/c^oT, C <D ^ 
UrSiSfCcfcoTt, mtt 2 l^^Oil&t^^tLT^'Jny^xAi 1 R £V si? > K 

in 2 3 * 7 u - k ic x k> y\ m r * ct 5 ft € it ^ n «\ « s ^ a& ^ & < y =t > 

■7xa 1 L Ra*^^#>Fiii2 3 & 9 ICferi TWm-t % £ ktf*SMiC%; 5 

[ 0 0 5 1 ] 

ftfe, i/'Jny^iAi 1 Of ?^K45h, ^0lifSgP9 tScTX F UX^^C 50 
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£-e&<T&, 01 4 (b) ic ^ r «t 5 tc , ^o»?^^gP9^^^tb/cfijni 5 *< •> u a 
v>>ji/ni 1 «ii3 ti® 1 7 ttaitsi^i'fes. 

[ 0 0 5 2 ] 

Sft, 01 5 (a) iS f J: 3 , i"J n y ^ x a 1 1 OrtSK*tJ5SM3 ffigtiS 
IlS^a^Si^l 3 fc J: S £J W'^ J£ SP 9 * J* L , ^ M 3 t fj ft I 5 # £1 a £ ■£ T if » <ZJ 
»rLTi^ti5^ittf 7^2 5fl)I® ( "T ft *> "fe , Uti^^Jgfig®) ©«J»rl&S*:Si«> 
Tft<t5:ttf7f'S8. — 73 , 01 5 (b) K ^ "T J: 3 IC „ is V 3 > V x /\ 1 1 <D ft gfl 
tfeltSlll 7'i£fttcjg|H&i3!iHlgi 3^<i:3^!ifr^£g|$9£^;£L, »®l 7 gij ft 
1 5 * SJ M 2 * T *3 If te\ fe|->-h2 0Ol*XMyFC<fcoT?^t;yFill2 3 

( 0 0 5 3 ] 

# *C , ttl^-FZOHT, 'Jyf'^Sa^tiC TLE-5000 ( n D P £ ) J £ 

Lfcl^<D-a©ttS£^-r*l5£0T*&i3, 1^16 (a) tittfv'- h 2 0 ©x + X^y K 
ri5SIiO«il, 01 6 (b) tittfiz-N 2 0OX*7^VKit>Ctt^, 017 (a) 
H»f->-F20Ol + 7/^HI7i««l, 017 (b) Ii*l*f7 7 - 2 5 ©e7 

( 0 0 5 4 ] 

0 16 ( a ) tSti^tC ftfi/-h 2 OOx + X^yFWtelttfe^Ttt, > V 20 

n v ^ x ;\ i i itwm^mffi 9 tc » o r^ji&f^ »t>-&3¥«#? L -y:72 5<D*nRi-rs 

#1 $T ® 2 5 a , 2 5 a(iStLfc«i(:S5o £ <D <t § , Kill 2 3 ttS 

i?tiTt>4^c fit, 0 1 6 (b) tit j: 5 , tti|->- F 2 octattf oT, 

[ 0 0 5 5 ] 

COi^tLTttf f - F 2 OOx^X/OFtfSfTtSk, 017 (a) tSfi^ 
. ^^^yFili2 3 fei^c^ittf 7^2 5it;:^»f*n5o £ <D t ^ . S Wc 
K6^Lfc^3g^^>y^2 5, 2 5 MOftfi/- F 2 0 fl)|»2 1 ±Ktt, ^ -< # > K W £ 
l23fl-S?23bi«»<goT^ft. Sfc. *iftf 77"2 5 t ±±[C§]|f ? tlfc ,f 30 
> FiBai 2 3 <D ^ NDt ffi 2 3 a(i, ¥ m V 7 2 5 O ^ H&T ffi 2 5 a^S^PtLT^^FlH] 
«tftoTt»fe. £ ft£ «fc S . &ijfj@#?- ^2 5<D«ifil2 5 a 6 © 2V tf? > K « fit 
OBfttaLtfStSllcBStSnS. ?LT, 0 1 7 (b) CitJ;^:, Kl^U'V Ff ^ 
ffl^T*lttf77'2 5*fflK*hfciT-i'*>K«tii2 3 k^t^^777'rKt 

[ 0 0 5 6 ] 

iti^K, S tc R m L ¥ m W =h V ? 2 5, 2 5B5©tt&S'-I*2 0OSS2 1 ± tc 
li^^#>Fill2 3*'154^„ UtiD, *Sftf7 7 - 25<D«M2 5a^ 
?Oliilc8ILft?'f*yF«fli2 3©«»ffi2 3 a £ tk & & - Sr S 4t 3 C *< T * 40 

§ o 

[ 0 0 5 7 ] 

3: fc, 019 (a) ta^f i5t, S«2lR^UV5Sfk^BIM2 2^^LT^:S5fi£^ 
~> — h 2 0 , f ©UV®ltiBtl2 2^^LT->Uay^xM l lOlffil 7tte5# 

, r§ S& S H HE 1 3fc«fcS^!I»r^SgB9*JgfigLfc^, 0 1 9 (b) ^ IT <fc •? fc , & 
h2O<DJ§0;£^ffiiJfc:fR]froTl£3i£-tf3c:£T', u n > x a i i^^^^^- 
•vr2'5£«WLTfeil\ ilOi^Cfc, ttfJ/-F20«aLTJ/'j3y>)iAi 1 

[ 0 0 5 8 ] 50 
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fit, mU 2 iatfUV«(tiH2 2*Sl,T4«ttfS'-bZO*fl!t>fti/'j3 

*i*7/^Ft5Mi7S, ®t ^ £ 0P 9 * £ & t L fc t!l ft *< ~> U n y y x m 1 1 ic ft 
£ b & ^ i§ 7c I* T? * < , S2 Otit .fc^K, tt|i/-h20^i + X^yFI5 ([21 

20 (b) ) idt, ^Uiff^^a59>&e^i:LfcfiJftl 5^>"JnV">x/Nl l©iffi3i: 
XjSl 7 £ JC £J }g Z -e T fe <fc V (02 0 (a) ) „ g; 7c , 02 ltSfJ:^^ 9 '> - 

l»205l + 7/^Ft5 (02 1 (b) ) HU fc , ^0»T^^gP9^®^i;LfcfiJftl 5 * 
'J n x ;M 1 <D a ® 3 fC 31 2 T t> J: L (02 I (a) ) , tlMi@2 2(C^ 
t ct ? (c , |5ti/-h2 0^l + X/OFt§ (02 2 (b) ) m , ^]0f^^g(59^S 
j£ £ L S!l ft 1 5*v"JnyH;xAl 1 O S ffi 1 7 tSli^^T t (022 (a) ) 10 

[0®offl#^KiB^] 

[ 0 0 5 9 ] 

[02] 0 i icm-?*m<*mfo<Du-imiz%i-D rcmmmx-%> z . 

[0 3] **»^JBfc«*U-^jtaX^&»cJ:*U-lfJinxa«0¥W<*aS©¥SHT?* 
[04] 03f^t*«*SiOIV-IViCaofciI0TS5c 

cia5]ia3te^'r^wf*sfiov-v*at^ofe»fffiSTf**o 20 

[06] *5!Jfe7BaR£ffi2 U-1fftnX73Ste-«k918tf£ft;fc¥^g«©¥®0-rfc3o 
[07] * flfi IB ^ 3 U-f tal^SKJ; 0 8ff 2 ft 5/ 'J n > * x co - gtf £ it 

[0 8 ] *iWit.|2 U - If X 7? & £ *5tt 5 U-tfttO & g U 3 Z/ g IS <D ft g[5 

[09] *^ffi^flg£«5U — tfAnXgH©«H&«J«igT:!5So 

[01 o] *mm&micm% u-^mxmmiz z %®m^fe&<DBf£^m*mw? zfcsb 

coy n - * - htfeS, 

[0 1 1] *SI*fl5l8K««^U3>">i^O«»f75rffi*BiW-rSfe«>0*SH-e*D. 

( a ) »S/ij3>«>iAij:fiiti/-htfll!i!)Mtf6n&«», ( b ) i> U n > x t\ <D 30 

as fc » Mas «* ic J: « « ffiffl » ia * ft ttss -e * * o 
[0i 2] *iisifijeflitc^ss/u=i>'>x-'N(D«Br7affi*Siwrsrc«>o«iC0"ea&t), 

( a ) B»fJ/-htfx*X^>K2hft«S8, ( b ) a iff i/ - h ic m 18 *< B3 Sit S ft 

[0i 3] *^ffij^!ite^5'>y3y!>x^>o^wf73j**iKw-rsfe»&o«i5a:0T?fe»3. 

( a ) ^0 RBf $ ft It ¥ << # > K m m m t n fc ¥ $ * ^ >y 7 *< tr -y * 7 -y y ■£ ft # ffl . ( 

b ) it * m & ^ -y 7 # ^ -f 3j? > k m m m * it l t d - f y u - ^ t g ^ s ft rc « n t* * s 

[0 1 4] *||fflJgSI*c^5S/yri>^x/NO«Bf73}iKfettS'><J3^'>x-'Nfc«IWr ; ? 

^apfcoBi^^^-r^sia^sD, ( a ) tt«w^j£ffi*jBj« t LfcMft'a*is£ ur^a 40 

^ « fig , ( b ) tiWW^^SP^e^fcLfcSJft^S/'JriV^x^oaffifcSattSiJgL 

[01 5 ] * m m m m t ^ > u 3 > x ^ <d ® m 7? a iz & it s u 3 > •> x ^ t ^0 ^ 

3£ SP-fc cil^^tlSifSt), (a) ti « w BP * iS jIS L W ft *« «> U 3 > •> x 
[01 e] *^ajBt6te««'>yn>^xMO«»f73ffio-§fe«flw*iKW-rafc«>o«a 

IT'SO, ( a ) (ifii'i^-KDi*7;OKI|}SIiOKI> ( b ) It fe'jgf ~> - h © a: 
[0 1 7] **«fl5»t«SS/U3>^x/NO«»f73ffiO--|ltt«*tt4BB-rSfe«>0*S: 50 
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( a ) a****- h Ox^X^^ K»T«0«»» ( b ) >y 7 <D 

fei&it&ikt Ltcmtitfmzi Lte^m&ttmw? z>rc®cDmT*& d , (a) {±r§i$^asi 

i^<fc&^®T^£^#^/£2nfcf£©tffi, (b) It Sfe * f - h & x ^ x > k s n it # 

5£ gfl 2r jg jS 4: Lft«n^'S/'J xj > *? x /> <D a S i: » ffi i: fc I"J & T S if £ §4 R£ f & ft 46 © 10 

it'St), ( a ) ttSBteaiHJttteisww^sap^jg/ssnfcaottaii* c b ) ttvsm 
^^^S/S^LfcMn^^ua>^x/N©affitiij^t-sJt-a-^i»Bj-rsfc46o0T*fe»3 

, (a) tt»lfcj!Qa^«fcJ:S«Wr : PSaiS*^i«snfcefe<Dt)cfl6, (b) « If - h # 

[K2 2] # n m & m ic mz> > u n > * x ^ © #j n?r # & © ss ^ fa <d m m m tc & ^ r #j ^ 

S»*iB^tUfti<xtf5'U3>!>i^O«IfcSIIt«i**KiiSt*fcftiOB , P»i) 

. (a) affiffii««(<: «t 3 «jwf¥^a5*^fiE^ n^so«ag. (b) h# 

k 2ftfc#c^T'& 5 „ 20 

[ 0 0 6 0 ] 

1 •• -^mfomffi.. 3 -mm. 5 -wm^fe? <* 7-s«s«, 9 •••■ww^sai, 1 1 
-2/ y 3 1 3 -mmmmmm. 1 s-un, 1 i -mm, zo-BiJ/-h, 

2 1 -Itf, 2 3 •• 2 5-*»#f 9^, L -U-ifft, P-*3tjjR 
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